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AB - KR200300671 5 NOVELTY - An in-line system for a liquid crystal 

display device and a method for fabricating the liquid crystal display 
device by using the system are provided to carry out all the liquid 
crystal cell process, thereby improving the productivity. 
- DETAILED DESCRIPTION - An in-line system for fabricating a liquid 
crystal display device includes a spacer scattering unit^OO) for 
scattering spacers on either of substrates having at least more than 
one liquid crystal cell area, a sealant doping unit(200) for doping a 
first sealant on the substrate by a closed curve of a frame shape or 
an opened curve of the frame shape partially opened as a liquid 
crystal implantation hole, and a second sealant around the first 
sealant by a closed curve, an assembly unit for attaching the 
substrates together, a sealant curing unit(700) for curing the first 
and second sealants between the substrates to couple the 
substrates, and a substrate cutting unit(900) for dividing the 
attached substrates by a plurality of liquid cell areas. 
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S. 7 

£ l£- ^gr ^^21 ^AHlofl tr).^. ^ SA] o}e)-°l A]^^ of-g-s}^ 7fl^ 4) ^ 7 r 3l S 

£ 2afe £ 1S1 II Jf^r-i- ^-cfl*H SAl^-'tifl^l^ol ji f 
£ 2tr& £ 2aSl lib - lib' -iH &^<=>}SL, 

S. 3axr ^Al^ofl 43. on^ SA ] oi^o] A^Efl^. ol-^o} ^! aj-^ofl ^ ^oflAi A>-g- 

S>fe 71)3 -ffl-fr SAl #*}.g- sa^sl SAltV sg^SolJl, 

£ 3bfe H 3aSl fflb - fflb' ^tt ^S^li, 

5L 4^r -& |A]«|oj 14= 4] 3 SA ] *£«|-7l SAl oial-oi Al^ufl^ uJ-EHt]^ 

5. 6a 5J £ 6b*r Jg^- £Altb ^5.^, S. 6a ^ -£ 6bfe ^ ^Hsr* °l€3-£ 

■fr^sl iHls!:^ 

£r tf'S* ^ S. A ] OlH^O] A ]A.^ ^ ol* O]^.^- oB^ S Al ^ °fl 3H^. 

«J*3.£.5- 2Al (Liquid Crystal Display: LCD) 3 ^2: -fi-e) 7l* Aj-ofl uflA} ssfl^l ^ 

(ojj^H nflesJ^^oi 3 o.) s.^. ^a^§>^ <Heflol 71* alls *^*h «fl^ ^el, ^nflo] a^ afl^l gj tfl^fe -ft-el 7l 
* Al«H U-g-*]-^ -i(cell) ^2r. S.^ol«l icq ^ % «1 5l-olm(back light) ^ f-* 

2.1- ^^^S. ^-#^"4. 

°1* ^^°1l7-i^ AjAVAj ^Aj-^. ^ ^j-sj (mother glass) °11 #3 ^ Sa] ^ 7 > E)^ cf^ 7 flSl 
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^>l- «W>7l 33 «H^^* 4-S-, ^ ^ <a^3 33 ^31 

°W# *J:£*W31. 7V*lfe ^"^fl* 71^'l-eflofl oi^tj.. o]o], ¥ 71** ^3 ^ € ^(hot pr 

ess) *3* **H ^ 7]^ -g 344 **MS **H t 71* A>«H on^ -g-^ ^oj 



3<4fe «W °1-§-sV<3 #^-§- £.£3fe HJ-'S.a.S.. ^ 71^1 afl«g=e]- £i ^ afltg ^e)# ^a1s> 



°]e13 * ^^-1- *'tflAi?i7i 3*A ^3 #3 ^l^*>7l 33 >8*l* tie} 1 ?! 

Al?>«l SA] #33 ^ ig-Ajofl n}3 33 ^-^oflAi iA^lfe AlTj-ol 1^.3^, ^2: « 0 V ^°1 

33 ^ € 3-¥-H37l nfl*^ 33 3-^3 4 #3* 333 5£fe 3*3- ^8<ljl <&4«|- 

7l7> 333 -flAV^* £3fe3 ^317} sa3. 



33. «^ #3* 3**H s,s3fe U-H^Hfe. 2-3^ #3 ojj^g s.5Ltb ^ 

£.^3 s>t+^ 71^* 71^ ^^-Al^lfe ole}^ £fe ^-^ ^3fl« 4 1 

Aj-EflO] ^-OlTgfil. ^#34. ^•EfloflA^ ojjpg 0.^34 ^J^, A>olofl «_V^-^- <g O.^ ^.ol 7fl ^^ofl 

Ai Bfl^el £ -*=--§: =>>7ltVcf. 



^^1 «fl^«: ^ sa4. zLBicfl, ^eflo} oiB^oj ai^^ s^si ^ -a ^ safe «■ 

1 7>A]Al S^fe Bfl^-Al 2.oj=0. S £. £ 5>7ll4 Sefl<y^ <g-¥-ofl ^7-7} ^$X^ 7fl^Aj 

AS. Sitrl-Jl, ^2 ^"a^7> *gAj£ ^.ol^flfil 1-elHl ^)^Ai 2.<y=o_3. Sls^ ^-o]7fl 5E3E. ^1, 

<^i€s}-€ °i-g-*>^ ^ii ^^i^ii « m ^7«# ^s^Ai^ife -s-^iAii 



3E.A1 ^l-§- o]e^-*l A)>^) o. ^ol£ §>u} olAj-o] ofl^ ^ =g^-t- 7Mfe ^ 71* ^ *>U|-S1 71 

* flo| iSJMAil- A>iS>fe iBflolAi AVi ^1, ^ 71* ^ #33. ^^5)«H 5afe 71* 7>^-7>^<Hl 
^1 *?l7ll# Bfl^A] lojo^ £i*^l4 S^l^Sl ^^T^7> <S^5afe 7fl^-Al O.S. S-i^Jl, ^2 ^^l^fl 

* ^ ^^^7} ^a^^ ^<a^-» 7M±r ^-olAflSl l-e)H mi^ SL«*o.S ^12 *?l7.fl* 5.i*>fe ^tJ) es 
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*4. 



7fl7> £aS]ol oj^. 7l* $H c-M^ ^-zj-g- ojj jg i-oj 3.3] £ ^ S ^ ^ ^ 

°H, Hi #*l*r 7f<2lAl xfls ife « 3*M3 TJSS ^ill ^ JiuL. ^-Jd 3iMi *H 

S£ *l2 *?1*8» S-Stf Sflc).. 



1 ^3- #*12> 7}21AJ 3:A> ^1* ol-g-*}^ ^| 2 Xl2 -S-<?1^1 ^Sj- #*13. ^Sj- 

°l€3}-**r 5a4. 

°H, c H^-&£l ^lfe ^^fl€ ^-** 7}*ife- ^hi, ^ttisi tfl^-ofl ^EjcH 7 l*i- »Hf*H Hfl^l 

$Ufe *fll ^ X|2 &*M*|, q+cQ l£Z\s]o] ^6.^ jgjg£. ^- S >^ ^ala| vfl^ ^0.3. ^ 

^2} ^tHsl ^-7l» ^*Hr ^3- #*1» S*^- ^ o^tq.. 

zLe^ tai *H -g- ^AHofl rc|.s KX \ ^i-g. ?ie}.oi ai^^ ^ o]« oi-g.* 3M 

£ 1 ifl^l E 3b» % V J1*1-^ g- -S^HH rirQ ^SiH XAl ^4 7 l*sl 7fl^?l ^-2:^1 tfl«flAi 

*c>. 



S. l^S- 4^. o] 2^.01 a1>,^^. ol^-svoi ^.a^ o^el 7 flsl ojjjg ^ 7) .^i ofljg SAl £3f |^ 

Si Jg^Holji, £ 2a i=- £ 121 Ha Jf-Jg-* ^tflSM £Al* Bfl^j£ olji, £. 2b ^ £ 2a2l Hb-IIb' ^ 

ofl cfl* *^£olcl-. £ 3a ^ a- ^Sl ^AHlofl itj-^. SAl ^1^- olel-o] Al^Ej^. o)$.^a) « 0 V^oJl fil^. 

€ *^<>1|^ ^V-§-*>^ ^al 7flel 7>^1 S.a1 ^1^- s.^s] 3EA1* 3|^£.«1j1, S 3bfe 

£ 3a2l fflb - fflb' #«\) cfl* *^E.<?lc)-. 



s i°fl iAiti ^oi, as(l>i(io)^fe 4 7flsi >i «sq(iOa, 10b, 10c, i0d)°l fl^. a^^(io) 

* -i *#1S. §-el«V7l 21* ^*A}( A> B)C> 1 ^Aj ^AlSlol OH, ^Ul-O) 2.^^6)1 ^A^£l fe OB^ <$c$<q 



2.^1^(10)21 olEflol 7l*(i2)*o)l^ iS^i^os ufl^l^ 4^51 ^ <^^(26)^1 91 3-, ^ ^ ^^ s\-± 

^■^(26)^: ^21 S.X\ -^^(24)* ol^-cf. Aj-^1^. iAl^- Aj^^l* z$ <^^(26)°flfe ^ (3E.A] 
*W ^#)7> ^Aj£)ol o^d-. olnfl, wv^ E^^^ElSl TflolH jfto]E. <&(S.*]tbx] ^)ofl ^^s!^ ilJl, H 

efltl cflolEi Ai(£.Al*H &£-)o| <S^5l<H °lcf. SE* «1-2J- E^^]>- E ^ ^^o. ^ <^ ^ (26)i-fl<Hi *S 

A J€ ^(£.Al*l-Al ^)ofl <g^£lol 5ilT=f. ^21 HMtHAl ^ ^olH AJ^. ^ Z]] o] 7l*(12)2l ^ <?\6\) fgA^ 

€ *^(14)* -f-sVol ^*S|S(£A1*>^1 &-g-)2l- ^^Sjol Sftt).. 
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th^tfE* 7l*(16)* ^efl^l 71^(12) JS.4 ^>-f-(14) ^"J-f- 47fl *§^3:o., o]l]}o) 7)^(l 2 )ofl tfl*J=4^ -1§*1 
3<H Si^. «3 7l^(16)<^]^ ^^(SAl*>^ R^), G(3^). B(4%)^ ttal- ^E^(£Al 

s>*l &-§-)?> ^^£1<H 7i^(i6)^]fe 4% 71^-1- 4^ i>m^(20. 22)7> ^^5]<h & 

4. "1)5.^^(20)^ ^« (24)^21 S)-^ ^^(26)* ^Sj4°l <8 ^ (26) ^7fl-!f°lHsl 

4fe u J-^l*>7l ^*><^ <g^3j7, £4 44 &-§-)♦ 4#*H sit!: ¥^ ^*fl 

^-g. « 0 V^l«}7l Al~g-f}4. SEtt, ^l^-S- iE^i(22)fe S a1 eg 03 (24) Sl-f S} »1-S.4 4^*1- 

71 SfleK 



o^o] 7l^(12)2l- 2>4 ^ 7l4(16)£- i^2l ^(cengap).!^ °XSL^, J}3 3.7)2] (S.A}*} 

*] $-§-)♦ ^-8-*M >^,§- <^^*>JL ^-^*>7fl -H-^lli-cl-. 71^(12, 16)£: ^ <J! *fl ( 1 8a) 5L flj^ = 7 ^ 

(12, 16) Al-olsi -g-ol7fl(i8a)iL t^*}"?} °§<$*\)^ #^(28)^1 H-g-sM $X^. ^ *11 (18a)^r ^ 714(12, 1 
6)* JI^Hr ^4*11 ^<&4 ^ #^(28)^1 71^(12, 16) 4- 034.2. 44 0 ]tf t ^-<Q^i( 

18a)$= *?]*l|(18a)7> &°1 ^ -§--?- ^ ^ 7l#(l2, 16) A>ol^ = ^ofl JE^iLS. %^S)o] o}t14 ^ 

714(12, 16) a>°H ^ #^(28)^- 44- ^-^7fl(i8a)» i4*M 5L<£°.5L ^ 

71^(12, 16)3 ^Ajsjoi 44 ^71^-1, £. 3a ^ £ 3b°fl £a}4 44 4<>1 ^<a^l- 7>^fe :g-o]7)l 

(18a)3 l-^Hlfe Bfl^-Aj S^o.^ ^,| 2 ^.o]^ (18b)7] . $^<H 0^4 ^] j °1 7)1 ( 1 8a ) ^ £.^(10)* 

«93 4 ts. ;H<2.A}( a )-g. tct-si- ^^foi ^-e)?!: ^ 7}^(i2. 16)* ^1^1«>^ ^-S. *}sqAi 
^ ^flSS. ^Ajsjoi sajli ^, l2 -g-o]7ll(i8b)^ -a tS. ^^sl^ ^lTislfe ^-5. ^£7V 

n»V€- 7}2l^ ^i 4 ^^s\o] °Xt±, ol^A-l, <i^^ ^Ife ofl^ ^-ls. 7 y^i -g-ol^HlSa)^ a> 

-g-SlJL, AfSlAi ^Ife ^<a^ n (18a)* ^ a^^-bI ^1^-Ai £ ^o S ^-o]7l)(i8a) 



^1^1, J£ 4 tfl*l i 6b# %i*><^ €• ^-^£1 ^aHH] ^ ofl^ s_x\ ^1^- <ae)-?l Al^^ofl tflsfl ^^^-cl-. 

i4r^ ^Sl AjAHlofl 4= ofljg £ Al ^1* »1S*>71 o]^o] Ali^* M-El-tflfe ZIBlJl, £ 5 

tt ^^^11 TgSh ^-^]* <>l^Sl-*>^ M-q-HS 1-^^oli, S 6a ^ £ 6bfe ^3}- Al^tJ^ £Al^ 3} iliM, £ 

6a ^ £ 6b^r %*\ % ^*\$\ HAl^ SMc}. 

£ 4<H1 S-Al^rV a>sl- ^o] t £ ^-xgoi ^AHlofl n).« S a1 aI^eJ^. 5.= ^1 (100), ^?l7ll i 

S. ^1(200), ^ #*1(300). ^12 ^1(400), ^^olAi ^1(500), °)$£?] ^1(600), ^tl^l 
^S}- ^-*] (700), <t^e| (800). 71^^^- (900)* afl-^t).. 

*U ^l(ioo)^ 2.^^(10)31 71^(12. 16) # *WS1 7]«, §<H 7l«(i2)* ^*>°1 ^^^-4. 



£5E ^1(200)^ °1^€ ^ 7l«(i2)«fl *^l^fl* £1*4. *>1 ™». #tl7fl JEi ^l(200)fe ^1 1 *^]jfl( 
18a)* 4 <§a^^ 7l^r(i2) 4>1<H1 2-^sl ^^0.3. £i«J-7m- Hell<a£l <g^-6ll ^°J^-(£ 

**)7> <a^^fe 71)^0.5. ££f ^ 514. °Jj^ 7H2 ^|i ^7il(i8a)* -f-el-4^ ^2 

•S-tl7fl(18b)* Bfl^-id £°^1S £I«W °l^si 7]* W^W-M ^ 7l*(i2, 16) 9 ^12 -g-°j7lls. 1-^40] 
* $AS. ^ &4. ^71^, ^1 ^-°l7ll(18a)^ 7>£!1A1 ^,4 gc- ^ ^^aJ 4^ 

^^*>jl. ^12 -§-<?! *fl( 18b) ^Aj ^1* 711S.5. ^Aj^4 
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ojj^ 4*1(300)4 °14€ 44 7l*(12)4 q$ >g <3^(10a. 10b, 10c. 10d)<H) 4°^7l (5La)*>a) &4) 
* **M 4^(28)4 5L3E44. <»lnfl. ^<g 7 l(£.AlS}^ &4)4 ^f^lS ^ 4*2(28)4 ^ 

$U4 4471 ^Efl# 71-^7^-, £-33 «|3 4^(28)* S.S4 4 Sife ii44 3=444 ^EflS- 7>^ 4 ^ 

4. 

*)12 4*1(400)4 2.^^(10)^ 714(12, 16) 4 4H*1 44s) 714. 4<H aj.j=l 7)4(16)4 444^ z\ 
*H«4. 

£.%]o)X\ 4*1( 50 0)4 °14€ 44 7l^(i6)ofl 4 714(12, 16)^ 4^4 4*147l $14 i^olAl(3E.Al*>^ $ 

4)4 4i$4 



<H^4el 4*l(600)fe ^4 2:4-2- 44 714(12)4 44 714(16)4 4444. £^«1|4 244*1 &5044 <H-$ 
1-21 4*l(600)«fl4 4 447} SUtf. 44^- 4 <&4^ 3*1 S*1 4 7)4(12, 16) 31*H 434 7>44 44 f- 
efloiH7> 44=M Si tt 4= 44^ *7l 4*15.7-1 7^fe JgtH, *«*)£) M)4o)l 443 

<H S4 4*14 7)41- *1*144 Jg*847)l 444°} a fl*l£)°1 9X$= Tfli S *fl2 ^e)M4 *Jb1s) <2)4°)i 4*ls|e>l 5a 
o.^ ^jg.g. ^403 ^a)*) tflJjLi- 4s4 44 4*1, fil^-<Hl 4*1=)°1 ^ ^^^l ^7l» ^-g-4 

4 ^7l -§4 4*1 7f 44=H 5U4. 



^-tl^ll ^4 #*1 (700)4 4 714(12, 16) 4°1* ^44^ 5U4 -S-"?l7fl# ^4*1 ^Cf. O^, £ 5 ofl £A) 4 ti>4 4 

°] #91^ 34 4*1(700)4 *ill ^^1711 7$S\ 4*1(710)4 A2 34 4*1(720)3. ^4440} 4 44(12, 1 

6) 4°H 5afe^)li 4<?]7)i(i8a) ^ t))2 ^^l^fl (18b)» 44 34^1*14. *1 3 4 34*1^^14 

4«a *««) Al^^4 °1€4?I Al^^ol 5>}4. olcfl cflSfl £ 6a ^ £ 6b* 432^W ^^44. 

H 6a°fl S4t!- 44 4°1, 4<a *J«1 aI^* ^4(2), 2i*\ 7l^-(3) f «s ?-^s)<H 5U4. ^4(2)-£- ?14 

•a 4^1* *4°1 °1*€ *fli ^^I^dSa) ^ ^112 7)1(1 8b) 7> ££5]<H safe 714(12, 16)* s^44. °H, 

7^11 ^)12 -§-^711(183. 18b)fe S.^ 7>^a1 ^^aj °l^f-<H*l 5a4. 71-21A1 ^A> 7^(3)^ ^ 714(12, 16) 

* Y44al Safe 7)H ^ ^12 ^-°l7ll(18a, 18b) It ^4^1?14. 



S 6b°11 S.7-1?!- a>fi}. ^-ol, ol-g^-^ Al^ej^- 7ja>( 2 .) AS. t)1i ^^(i)^ ^4(2), 4$lAi 2:4 7l^( 

3) -f-°-S tM§^ 7fl2 ^«1(4) f AS ^sl<H 5a4. *fll *JtH(l) ^fl2) ^4(2')^ 71H4 ^ Sife A4(ove 

n)*S Sfe ^ l-5fl<*lm(hot plate) ^^.s. ^44. °1 ^4(2')4 t)U ^ 7fl2 ^^7113. ^-4=1^ 5Afe 7l4( 

12. 16)* S^4^. ^ ^4^§ ^r*l» 7flaS. 4fe Tfli -g-oi^^. ^Al^cK »12 ^a) (4) ifl^ ^4(2)4 *Hi 
(l)°fl^ °1^€ Till ^ 7112 ^^iTlldSa. 18b)S. ^-4^°! 5U4 714(12, 16)* S.^44. 7>sq4 S4 71^(3)4 7> 
7ils.s. oi^-o^^ xii 2 -S-tl7fl(i8b)» ^4^1?14. *1&I4 •S-'JItII Ai^^^A^ ^4 J S C >1 4€- 
Till -§-^711(183) ^ 7ii2 ?1 7)1(1 8b) « 44 ^4*1?14 0 1-£4453*14. Tfli *«iHoi]a-i sl£:*§ ^4(2-) 44 
°11 7>S1A) 2 a> ^-a1(3)1- ^4 <a l 7))i ^g-o] ^)1 (18a) 4 7)12 ^ ■?] 7)1(1 8b) ♦ ^4^1^14 4U ^ *\^£L3. 
5A4. 4€, 4 < ?]7ii(i8a)» cl^AS. ^^4^1 &4 ^*°)14 4^ a)^ o_g. ^444. 



<S^2) 4^1(1000)4 ^ 714(12. 16) 4°H ^•asl'H Si4 ^3 #€(28)e) 4^^?1 «H4* ^«fl 714(12, 16) 
*^^el^4. 

714 ^4 4*1 (900)4 °1<£^ 714(12, 16)4 4^ 7fls) ^fs ^44°^ 4e)44. 
7l 7r) j ^b)1o)a)i. 44 714(16)^1 4S44 cfl4°)l 44 7)4(i2)°)l 4a4^7> 44 34°)14. ^41^1^1 4s 4 

*1 (500)4 7)12 4^1 (400) 44°fl ^^1^1?14 cflAjo)) ^.c 4*1(100)4 4"?! 7)1 £.5. 4^1(200) 4«1°)1 #1 

*1A)^ iBllolAi AVi 2}-^ ^ ojc^ 
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4^4 4 4 t o>2l ^H«l 4* 44 5.4 444 444 4 ^"8 4 4444 4^ 43H14 44 t-44 ^«a4fe 19- 
4(*)li 44) 4 44 4*1* 4444 44 #44 ^4fe 44(*fl2 44)°fl 44 44 4 *4* 2.^ 4*3 

4 4 44. 

^44. 444 4 4 I 34 44<^H 4# 44 54 444 44?1 4^44 4444 44 54 44* ^lss>fe « 0 >^ 
ofl tflsfi £ 7 » 4J144 4444. 

51 7* 444 ^AH]ofl 4-E- 444 4-§-S}4 J41 1 4 *«2 44<* 44 44 <g ^4 7 >*4 ^ 

5144 344. 

4 44* 44 € 444 ^ 4444 «flA[ * ^o}^ ^(o^BiM. Dfls^^^b] ^ o.) = igAj 

4efl4 7 ]4 444. S-444 IC4 44 4 4 44H(back light ) ^-zj- £--§- sgsHr ^ofl tfl44fe- 
^444 ^W. 

oi^, £ -a ah ofl i4# ciafo] Alitji 4444 afli wj-ifH on^ ^ ^.^o,] cfl«fl £ 7 ^ £ 3^- ^-jrsf 

4 4444. 

2.3fl^(10)4 = 714(12, 16)4 44 *)ll S.— aJ-4(ioo)4 *ll2 44(400)4 44 4*1144 44. *lll 
44(100)4 42 44 (400)4 4*114 ; & 44* A-ls. H44 <^JE. 4-2.4, 4444* 4l 3.J= 44 (100)4* 
44 44(12)4 444:2 42 44(400)4* 44 44(16)4 4444 °].* 4-°-3. 7]-^$>Jl 4444. 



Dixl, ?leV?l 44 44(514^4 44-)7> 4i 44(100)4 4444 flfe 4-Jf 44(12)4 4444 ^.Ol^fl £ 

44(200)4 4444, 444 515. 44(200)* 444 44 44 44 54 444 44 44 7}-^ S]-^- 71^(1 
2) -§-<?! 7fl (18a) 2f -S-^fldSb)* EI tt^. S. 3a ^ 35. 3b<^l M-^^ 4 7flS} «n 

^ -t *8^(10a. 10b, 10c, 10d)^S. M-ifl^^ 9X5= 71^(12) ^^^(E^l^l &-§-)» 7>x]^ ^-<y 

^l(18a)^ *)ll -g- < y7fl(l8a)^ ^2 ^^l^fl (18b)» 71^(12)^1 **IH ?]4fll3:^. 6]^ ^fli ^-<y7fl (I8a)fe 2. 

2fl^(10)# <^a] 7fl2} tij^ IS ^^-ii(a)^ ^^r*H ^e)^ ^ 7^(12, 16)*^l^ls}fe ^-S. 

=r^l ^fe -3 *r*l# ^BSS. SVJl, »12 ^-?]7)](i8b)fe € la ^l^Sl^ ^S}- 

^2.7> m>^. ^Aj ^^.Aj ^ ^7lAi, ^2 *«l7fl(18b)fe ^fl- ^o)H ^ 71^(12. 

16) ^ *112 • 0 L ?]7fl(18b)S. l-e^>tl Aj-EflS. ^l$}7l ^Sfl Bil^Aj ^Aj^. 



4^-, -ye}tl < i l^^l(2.Al*>xl ^) 7 > *)]2 ^](400)S ol^^r 7l^-(l6)-l: *Kl ^ ^1(3 
00)1- 71^1^1 ^ i.SilolAi Aj-i ^ (500)^] iSl]clA^ AVi ^ (500)^ ^€ ^ 71^(16) ^<^1 ^ 

71^(12. 16)31 #2j# "g^sV^l -3-4*1-71 fl^; A^|o]Alt ^*>^- ^^4. 



4-§-. -iiel-?! °1 ^4(5.4^x1 ^)7> *>-^- 7l^(i2)4 7l^(i6)* ^4(600)^. ol^Ai^icf. o]^ 

«■ 7l^:(l2, 16)^- 713&* 3.*3*Rr 4*. %*(5.*Wx] ^-S")* °l-8-*> 

a} ifl«-si ^-7l# «fl#e>«^ *««14 m^-i- °Vs-4. ol^, 3= 7li2-(12, 16)* 4*. ^fl-¥-» 

*a1^- AjEfloDA-] 7l*(i2, 16) ^ ^12 *?]7|)(.18b)S l-B-14^1 c m% D ^l^l?14. 0 1<H, *7l Aj-^K 

£.4^1 ^*)# ol**H lfl-*fofl ^"711- ««1 4^21 4^"* ^Al^. ol^Tfl *>^ > 71^(12, 

16) ^ * $1*11(1 8b) 3. l-e14^ ^^14 4^- ^tfloU, 4* 4^14 ^4 4^-2] 

4s.s, ^^7l^(i2, 16) ^ ?4|2 *47ll(i8b)S. 1-E14 Q 1 4^14 <^^4 °1# ^1^14 *34 4-¥- 4°H^- 

714471- 4^J4^, °15. 444 ^ 714(12, 16)* 714(12. 16)^1 4?&^o.s-¥-4 44 4^* 44 44 

= 71^(12, 16)21 444 4 *H44 ^44 7V444 ¥ 7l3a-(i2, 16)4 4444. 4^14 7l<y-Al~i- 4 

444 71^(12, 16)4 444fe ^-^4 ¥ 44(12. 16)4 444 ^^4 44 ^°fl4 ^44^1 *I144 44. 
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-?-3* f- 7l«(i2. 16)* Wisi\ ^-Sl-al $*1(600)XH X|i *?1X1 3* ^*1(710) % Xl2 *?!X| ^ 

* (720)3- °1<£*M X|l *?IX|(18a)ai- Xl2 (18b)-» *#*1 3**1?! if 7l*(l2, 16)* ^M***}. °1 

■I. *?!X| *1^* £5a^£ 5bXl <4Bf<a £<X. X|l -g-<£]7fl #*1 (710) 2)- Xl2 **1X1 7j* ( 

720)71- oi = j7 oj^ °1**€ Ai^<a<a - £ ^j, ^q-o^ ^ **fl tg^s)^ ^ # 



xn ^?i^(i8a)^ xi2 -s-^]^(i8b) £¥t x^ xi^* °i-g-*<x *<y*€ 4 

iH °1**<X XI 1 U XI 2 -S-?]^(18a, 18b)» 7}^* °1**<^ 73*^4. 



J£*. XI 1 **IX|(18a)* "S 3 SHi «ISS ^^S>J1 XI 2 **1XI (18b)» T^^i 3 SMS X)JLJL *§^*Hr 3 

*Xl^r ol^jj.^ Ali^-i- °1** ^ flcf.-XIl ^Xl i^(oven) SLfe * *XMH (hot plate) -§-*!- 1 
3* °1**<X 50TC ifl*l 200t: ^21 <£-§• 7 >«M 1 ^JHg ^flSS € Xll ^-<aX](18a)» ^^l^ltq-. tj- 

*, Xl2 ^«l3 7l*(i2, 16)* <>1<*SW ^-5d 3*1 » ol*SM X|2 *S1XI (18b)» ^**1?H}. *£, o^-g. 
Hi *^XH *?1X1 3* 3*1* el 5L**^ 71 =1* ^-^^ 3$. Al^-g- $ ^<*^ ^ flc*. 



4*. Sl^ #*1(S.*1*|-*1 &*)7> X| 1 ^ XI 2 -S-tlXl 3* #*1(710. 720)°W l^el #*|(800)* 7l*l*l »3. 
7l* #X(900)a ^ (i2, 16)* <>1**H 33-* 4*. 7flsl <sj^ -i is. *i**<X £-21*4. 

'H, XI 2 *t! XI (18b) XI 3X1 1*€ 71* ^-g-* XM^t*. 

cf-S-, ?lef?l #*1* **H 7flsi ^ is ^^s><X ^-el* 7l** 7l* (goo)XlA-i #*i 

(H^i^i ^*)si «»1**4. °H, € is 7i*X| AA ^^t 1 * ^tj -g-7Hi 

^•7l£s- s>oi ojj^ ^ ^^.a). i]jp.^si «g-^^>* «l-8-*H ^'i -i ^fl-¥-X| °H, #^^1 

^<a°\ 7i*^ oj}^ §.^oi t^i+i.^ ^<a^-i- *<u*^. 

!}-§-. ^ ^^1 ^aHHI Al^^^- ol^-s>ol X12 ^Xl Sl* ^ € ^■^'Hl tfl«fl £ 7 ^ £ 3* ^jL* 

"i^, ^li SLH. ^-*l(100)X|fe 7l*(l2)ol 2j7.flEl31 XI 2 S-— ^1(400)X1^ 7l*(l6)«>l ^7flsl<H °X±r 



■yen] °1^ ^-S-)7> X|l ^1(100)X1 ^7flEloi 7l*(i2)* °1**<^ *?1XI £i =8- 

*1(200)SL °}&*}<q ^*^, *^1X| Si *<h*l (200) (28)^1 ^<asl<X 0 > * -¥-€-■§- l-e^fe afl^ ^ 
Xll *?lXl(18a)« £i*4. <X7l^, ^2 *?lXI(18b)fe- ^^*^1 SHr^. o] nfl, ^-o]7fl (18a)^ *^*fe * 
^<Hl^i n]7j^ ^-Eflo^ ^! ^-o] 7-fl (18a) 21- 1-^(28)31-21 «1**^* SL^* ^ Slfe 7>2l^ 7J^ T^l* XI S 

a *4. 



4-S-, *SlXI(18a)7> iS2)ol Slfe 7l*(l2)* ^151-^1 °W %*]7\ q% *J-*l(300)a «1^*<X ^*^. 
^1(300)^ ^°d7l(£Al*xl ^*)* ojj^ 1-^(28)* £5L*cf. 

^el-?! (£^1*^1 ^*)7> XI 2 as. ^1 (400)a ^-E-l ol^* a o V«. 7l*(16)* ^Xl«l^ *i ^1(5 

00)«)1 *i ^1(500)^ ^€ ^ 7l*(l6) flXl 7l*(i2, 16)^1 ?_>^* ^^*?fl *^1*> 

7l 21* iXloH* **fe -asa *i*ci-. 
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4-S-. 11^91 <>1#^1(S.^1«H &-§-)7V °1*^ 7lJ&(12)4 7l*(l6)-§r ^-fl-M #*1 (600)51 o)$.*]ft 
4. <H^«el #*l(600)°flAife tf* tt* tefl°lS.(£Al^l ^v«. 71^(16)4 #3Hi=(£ 

AlS}*l -¥-^ V € *Pf 7l*(12)# ^ 71^(12, 16)°11 "83 tt^* 7V*M ^ 7l** ^*l4. °) 

^, ^-Sl^ #*l(600)fe 3*13. ^S1=H Sl^ *l* ««1 MHH 7><a-^r t^^AS ^M?]^. 

* #3 7l*(l2. 16)1- ^ ^-e})^ o^-i-el ^1(600)-H1^ cfl7l<y- ^-eJ)» 5Ufe ^SJ- 

#*1 (700)3- °1^*4. -S-^l^ ^S* ^*l(700)°lWfe ^ 7l*(l2, 16)^l^i ^T-fl (18a)7l- -¥"g-°H 4*141 

°l-§-*M SA>^>^ ^ <?1 7-11(1 8a) » *#*1 ¥ 71^(12, 16)* 3^1* 

4. 



o]nfl, ^-o]^ ^ ^1(700)« 1513. *3L. -H^-ir^ 4*l(600)*ll ^s* *l-<S-§- ^Al^ ^ 

£ 5**1*. ^ A o V Efl^^^*^ ^1(600)^ ^-H] tL^o] o^t)) ^4. ©l^-fr o^-g.^ 4*1(600)3 xfl-^ HLfe 3}Y 
*ll 7fl (18a)» ^3HS>7l ^tl t^a} ^ ^11- *j*ls}7l o^-fr^ 4*1(600)31 * 4* 4*l4i 44 

Cfl# £^4*1 ^<34 7)143- ^Aj«f|o> ^fecfl, Ol^tt 7fl^^ ^ Aj-Eflofl ^ ^.eiaj S.^ * 7>^3. si^Ai 

^l-e| ^*1(600)» ^^cfl <H^-g-<*l Sl7l ^^.014. <H^-i-e( ^1(600)4 ^tl^fl ^4 4*1 (700) -t 



41". 444 ^ 71^(12, 16)-§- <i*1e) 4*1(800)3 ¥ 71^(12, 16) 7-1-oH Sife °J?^ -§-^(28)21 

«fl4-§- 34^ 80t 150t)<»fl^ 7l^ofl ^^el* ^sj^cf. 

iSll^(lO)* 71* ^^r ^1 (900)S. *7^^1 ^, ^ 7flSl oJjTg ^-^sl<H 4)3 ^7-1 =9-^1 

«»le^> *)ll M o^°ll ^ ^*<MHfe q% 1-^(28)31-31 aV-i-^^ ^ ^ ^-^l^(18a)« a>^H 

°1*1- tfol, -g- ^^1 4^-^ ^l^^l afe ^i^s. oi^.<H^ ofljg jlai oie^t! Ali^-i- oi^.*H 

(57) ^j^Sl 1^1 

^^*<}- 1. 

^<>l£ *W We) "i "S^* ^ 7)* ^ 71* ifill*lA-1-l- A>5ts>^ ^SEflolAl XJ-JC ^ i 

^•7i ^- 7i* # *^s. ^ajsi<h 5a «>i-i-2i 7i* ^i<hi ^l ^-<a^» H5)i<y i S 

jEeflojsl ^^-ofl ojj^ ^oj^-7> I^Jlfe 7fl^Mdo.ji. S.3&3., *}2 ^7l ^t 1 * ^fe ^1 -g-^l^fl^ 

1-elHl SL°£<L£. S.S.tfr& EI ^1. 

^71 ^ 71*1- -¥-*)• *H ^^»el ^1, 

AiS ^51 <H 5Ufe AJ-7] = 71* AHSl Aj-71 ^1 ^ 33W^ ^ 7l*# 7] -g-O}^ 

AJ-71 71*1 4^ 7flSl o-!}^ « ^^0.5. ^* ^-el*>fe 71* ^* ^1 
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» 3.#*>^ ^ S.*] ^-g- OlSj-Ol 

*fil*<M|Ai 

^7} ^ 7}#c} Z*Z\ 1£S|^ ^ll ^ ^12 7]3& ^1, 

#7\ %r°\^ £3. #7] <H-fl*e1 A>«>H -S-*1^7> JEiSH Aj- 7 1 7^ 4)^ #^ 

* £i*lr 3 a^*v^ oji^j aAl 01^01 Al&fl- 

-S-71 513. <#7] ^-tl^fl* aH9*1 ^shs jflaafei ^sHd ^flas ^sBr <^ a*T-#*l* "?! 

4. 

^•71 *o1t8 £3L #*l*r #7] 7fl2 *«^|* T^Ai T^SH Tfl SS *§^*Kr ^ XA] oi^oi A]i^. 

te- °J]^ a a] ^-Al-g- <ye}-°l Ai^^ 

^ll*J-°flAi, 

^71 ^i^jfS] ^lfe, 

7>A^ ^U], 
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$7] fulfil ifl^-ofl ^s\o] 7l^r# °>^*H «fl*l£)«H Stlfe *fll ^ *)]2 ^Eflol^l, 

>3-7l *$*]2\ 51^) o^A^ Jg^* ^"71 ^^JL <£=^r ^ 

» i^l-fe 33 ?]e}- < ?l ^1^^. 

£<2 1 

10a 10 10b 
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10c 
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